Flagellin and LPS each restores rat lymphocyte populations after colorectal irradiation.
Radiation-induced gastrointestinal toxicity, including its shift of the immune balance, remains a major limitation to delivering tumoricidal doses of abdominal radiation therapy. This study evaluates the effect on the colon's innate and adaptive immune responses to moderate irradiation doses and the therapeutic possibilities of maintaining immune homeostasis. We investigated whether administration of the TLR4 agonist LPS or of the TLR5 agonist flagellin, 3 days after a single 20-Gy colorectal irradiation, modified recruitment of neutrophils, NK cells, or CD4⁺ or CD8⁺ T cells, 7 days postirradiation. Flow cytometric analysis showed that LPS and flagellin reduced irradiation-induced neutrophil infiltration and normalized NK frequency. LPS normalized the CD4⁺ population and enhanced the CD8⁺ population, whereas flagellin maintained the radiation-induced elevation in the frequencies of both. Irradiation also modified TLR4 and TLR5 expression on the surface of both populations, but LPS and flagellin each subsequently normalized them. LPS and flagellin were strong inducers of Th1 cytokines (IL-12p35, IL-12p40, and IFN-γ) and thus, contributed to a shift from the Th2 polarization induced by irradiation toward a Th1 polarization, confirmed by an increase of the T-bet:GATA3 ratio, which assesses the Th1 or Th2 status in mixed cell populations. LPS and flagellin treatment resulted in overexpression of FoxP3, IL-2Rα (CD25), IL-2, and OX40, all expressed specifically and involved in high levels of Treg cell expansion. We observed no variation in Treg function-related expression of IL-10 or CTLA-4. These data suggest that the use of TLR ligands limits the effects of irradiation on innate and adaptive immunity.